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Abstract

Malawi has a population of around 20 million people and is one of the world’s most economi-
cally deprived nations. Severe mental iliness (largely comprising psychoses and severe
mood disorders) is managed by a very small number of staff in four tertiary facilities, aided
by clinical officers and nurses in general hospitals and clinics. Given these constraints, psy-
chosis is largely undetected and untreated, with a median duration of untreated psychosis
(DUP) of around six years. Our aim is to work with people with lived experience (PWLE),
caregivers, local communities and health leaders to develop acceptable and sustainable
psychosis detection and management systems to increase psychosis awareness, reduce
DUP, and to improve the health and lives of people with psychosis in Malawi. We will use
the UK Medical Research Council guidance for developing and evaluating complex inter-
ventions, including qualitative work to explore diverse perspectives around psychosis detec-
tion, management, and outcomes, augmented by co-design with PWLE, and underpinned
by a Theory of Change. Planned deliverables include a readily usable management blue-
print encompassing education and community supports, with an integrated care pathway
that includes Primary Health Centre clinics and District Mental Health Teams. PWLE and
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caregivers will be closely involved throughout to ensure that the interventions are shaped by
the communities concerned. The effect of the interventions will be assessed with a quasi-
experimental sequential implementation in three regions, in terms of DUP reduction, symp-
tom remission, functional recovery and PWLE / caregiver impact, with quality of life as the
primary outcome. As the study team is focused on long-term impact, we recognise the
importance of having embedded, robust evaluation of the programme as a whole. We will
therefore evaluate implementation processes and outcomes, and cost-effectiveness, to
demonstrate the value of this approach to the Ministry of Health, and to encourage longer-
term adoption across Malawi.

Introduction

Psychoses—principally schizophrenia and related conditions, including affective psychosis—can
be experienced as deeply distressing and disabling conditions. Around 50% of people with psy-
chosis in High Income Countries (HICs) will have ongoing symptoms and social and occupa-
tional functioning difficulties (APA, 2013). In one particularly comprehensive study,
conducted in Finland, the combined lifetime risk of all psychoses was around 3%, with a preva-
lence of 1% [1]. The global point prevalence of schizophrenia is estimated to be 0.3-0.6%
[2,3].

Duration of untreated psychosis (DUP) is a key issue of clinical and public health concern.
A longer DUP of even a few weeks or months has been consistently linked to worse outcomes
in terms of more severe symptoms, worse social, vocational, and overall functioning, and
reduced quality of life. This has been reported in many countries around the world, including
low- and middle-income countries (LMICs) within Africa [4, 5]. The most cost-effective inter-
ventions for schizophrenia in Nigeria include community-based treatment with older antipsy-
chotic drugs plus psychosocial support or case management [6]. Clinical trials indicate that
antipsychotic drug treatment leads to quicker symptom relief, reduces the risk of relapse, and
probably improves quality of life [7], and that psychosocial interventions such as illness educa-
tion and support reduce relapse risk [8]. Notably, however, antipsychotic drugs can have
unpleasant adverse effects which reduce their acceptability [9].

Malawi is a sub-Saharan African country with approximately 15 million people under the
age of 30. No studies of the prevalence of psychosis generally or schizophrenia in Malawi have
been conducted, but the increased risk of schizophrenia among the young and those living in
poverty [10] are reasons to think it may be higher than in HICs. The prevalence of HIV/AIDS,
malaria, and cannabis use [11, 12] could mean that organic and substance-induced psychoses
are particularly common. Epidemiological surveys also suggest that brief psychoses could be
more common in LMICs such as Nigeria than HICs [13].

Mental health services in Malawi are centralised in a Ministry of Health in-patient unit in
Zomba (Southern region) and an outpatient clinic in Blantyre (Southern region), and St John
of God Hospitaller Service facilities in Lilongwe (Central region) and Mzuzu (Northern
region). Specialist mental health staff are scarce. Across the whole country there are four psy-
chiatrists, three clinical psychologists, and seven social workers who are based in these four ter-
tiary facilities [12]. Secondary care services in district hospitals are staffed by limited numbers
of Mental Health Clinical Officers, who are clinical officers with additional degree level mental
health training, and psychiatric nurses. Primary care is provided by general nurses, general
clinical officers and medical assistants. District Mental Health Teams operating in district
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hospitals and outreach clinics are able to diagnose and treat psychosis, and screen for medical
causes such as HIV/AIDS, malaria and cannabis use [14]. However, primary health care facili-
ties in communities are staffed by non-specialist staff with limited capacity to diagnose and
treat.

Most people in Malawi experiencing distress or unusual experiences/behaviours that would
correspond to ICD/DSM diagnoses consult traditional or religious healers, and receive herbal
or spiritual remedies. Combined with low accessibility of alternatives, people with possible
‘psychosis’ are frequently brought late to healthcare service attention. Consequently, it is only
people with the most severe forms of psychosis that come to the attention of mental health pro-
fessionals, such that the median DUP is estimated to be 71 months [15]. The vast majority of
people with psychosis in Malawi do not receive either pharmacological or psychosocial inter-
ventions, with a likely adverse impact on outcome, caregiver burden and increased risk of
adverse experiences including homelessness, accidents and assaults [4, 16].

These limits to the capacity of existing health services in Malawi to provide care for people
with psychosis and their families form the rationale for our research. It’s feasibility, in turn,
relates to several notable strengths and initiatives within Malawi. These include the many
researchers and institutions collaborating on this project, but crucially Health Surveillance
Assistants (HSAs). These are secondary school graduates trained in health, located throughout
Malawi at the village level, and primarily tasked with managing TB and HIV/AIDS. They typi-
cally serve a 1,000-2,000 population, and 10-20 HSAs are affiliated with each Primary Care
Health Centre. In April 2020, the Ministry of Health launched a new policy to improve access
to integrated quality mental health services, including training HSAs in mental health. We,
therefore, plan to train HSAs to identify possible psychosis, use referral pathways, and provide
community-based brief psychosocial interventions.

Aims

The overarching goal of our research is to build on existing services and initiatives, to develop
acceptable and sustainable psychosis detection systems and management pathways, and to
improve outcomes for people with psychosis in Malawi. Our specific aims are:

1. To understand how perceptions and thoughts that would be recognised in diagnostic
manuals as ‘psychosis’ are experienced and conceived of among people with lived experience
(PWLE), caregivers, and HSAs in Malawi, and how these influence help-seeking and prefer-
ences for care;

2. To develop and validate a screening tool as part of a psychosis detection system in Malawi
that is accurate, useful, and acceptable to PWLE, HSAs, and caregivers, and which facilitates
engagement and reduces DUP;

3. To formalise a readily implementable psychosis management plan, emphasising commu-
nity-level psychosocial interventions, with facility-based physical health care and receipt of
antipsychotic medication, that is acceptable to PWLE, caregivers, HSAs and health workers;

4. To evaluate the implementation processes, effectiveness and cost-effectiveness of the psy-
chosis detection and management system in improving outcomes prioritised by PWLE, care-
givers, and health workers.

Materials & methods

We will integrate the programme design and evaluation tool, Theory of Change (ToC), into
the UK Medical Research Council (MRC) Guidance for Developing and Evaluating Complex
Interventions [17, 18] to enhance multiple stakeholder engagement and embed our interven-
tions in the local context [19], and to address implementation processes and outcomes
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throughout [20]. The PRIME project developing integrated district mental healthcare plans in
Ethiopia, India, Nepal, South Africa and Uganda [21] used this approach and found it was
helpful in (a) supporting systematic thinking around complex interventions, (b) making
assumptions explicit early in the process, and (c) developing consensus around outcomes.
Another advantage of this approach is the commitment of ToC to an ongoing process of reflec-
tion. This allows adaptation as barriers to implementation arise, and new evidence comes to
light, requiring pathways to be changed and strengthened. This is also harmonious with the
Quality Improvement activities that are valued in Malawi’s Government initiatives.

Our framework for PROMISE has four work packages (WPs): intervention development
(WP1), feasibility testing (WP2), piloting (WP3), and implementation with evaluation (WP4)
in an iterative process. Developing a context specific ToC within the first three WPs to under-
pin the psychosis detection and management system with stakeholders will ensure we have an
explicit impact pathway, facilitate the translation of research into practice tools and allow a
theory driven investigation of the mechanism(s) of action. Overall, this will ensure we have an
intervention fit for context as developing contextually relevant interventions is a key emerging
concern within global mental health.

A key aspect of our process is to work closely with PWLE and other stakeholders, collabora-
tively identifying what positive outcomes and what real world impact they want to achieve, to
determine pathways through which change can be effected using available resources. WP1 will
thus develop locally embedded plans and success indicators that are acceptable and feasible
within resource constraints. This will allow us to incorporate evidence from other settings if
relevant and helpful, and adapt existing evidence-based interventions as appropriate.

Our approach will support a flexible but robust approach to find effective ways of identify-
ing and managing psychosis, without imposing methods that may not be relevant, practicable,
or desirable to PWLE, caregivers, and health professionals in Malawi. This shared vision as to
what is desired and how coordinated actions will bring that about will foster the motivation
across stakeholders to sustain the intervention following the research.

WP1—Development of a psychosis detection and management system

In WP1, we seek to better understand: how ‘psychosis’ is conceived and experienced; what idi-
oms of distress and traditions of knowledge are used to articulate experience; how conceptions,
experiences and environments influence help-seeking and management, priorities, and prefer-
ences for care; and, what outcomes are desirable among PWLE and their families. We also
seek to enhance our understanding of these issues in relation to traditional and religious heal-
ers, as well as health-workers including HSAs, Primary Care Health Centre and District Men-
tal Health Team staff. We will build on our existing collaborations and work conducted in
Healthy Lives, Generation Malawi [22, 23] to do so.

Activities. The activities for WP1 will include exploring and seeking to understand how
PWLE can be supported to contribute to our research: both as qualitative participants in WP1
itself and-through ongoing engagement with the research team-as stakeholders in the inter-
vention and shapers of this. Methods associated with Participatory Action Research, such as
Photovoice, will be used to go beyond a sole focus on discourse into the realm of perception
and experience through photography. Photovoice will: enable people to record and reflect on
their perceptions, experiences, and concerns; promote knowledge and facilitate open commu-
nication about psychosis and its impact on individuals and families through group discussion
of images; and, reach and inform health policy makers to help bring about change [24]. WP1
will produce research findings that will result in the development of a prototype detection and
management intervention within 18 months.
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Table 1. WP1 activities to co-produce a psychosis management and detection system.

Research questions Methods Key informants/participants
Community Healthcare
What does the scientific literature say about the perception of psychosis | Systematic reviews -
in LMICs?
What is the lived experience of people living with psychosis? In-depth interviews and focus groups (n = 24); PWLE -
Participatory empowerment using Photovoice Family/
(n=12) caregivers
What are the needs, perceptions of mental health and views of Survey methods (n = 40) - HSAs
involvement in identification and referral among HSAs? In-depth interviews and focus groups (n = 20) } HSAs
What are stakeholders’ views on psychosis detection and management Key Informant Interview and Focus groups (n =28) | PWLE HSAs
systems? Family/ PHC staff
caregivers DMHT staff
Traditional
Healers
Religious
Healers
What is a contextually appropriate and feasible programme theory for a | Theory of Change workshops 1&2 (n = 20 per PWLE HSAs
psychosis detection and management system in the two districts in district) Family/ PCHC staff
Malawi? caregivers DMHT staff
Traditional Government
Healers representatives
Religious
Healers

Key: PCHC = Primary Care Health Centre; DMHT = District Mental Health Team

https://doi.org/10.1371/journal.pone.0293370.t001

To enhance what is already known about experience of psychosis within Malawi and else-
where in Africa, a narrative, scoping review will be carried out on qualitative studies of mad-
ness/psychosis in Africa to date. Thereafter, WP1 activities will occur in two districts: one in
Central (Salima) and one in Southern (Chiradzulu) Malawi. Within each district, key infor-
mants will be drawn from both an urban/peri-urban area and a rural setting.

The key informants are PWLE and their families, other formal and informal caregivers, tra-
ditional and religious healers, and healthcare staff (in particular, HSAs)—see Table 1. A total
of 12 PWLE and 12 carers will be purposively sampled, with the assistance of Peer Support
Workers (PSWs) from the Mental Health Users and Carers Association (MeHUCA) of Malawi
and the Chiradzulu District Hospital (CDH) mental health clinicians. The latter will identify
those with psychosis in community settings, including some with experience of secondary and
tertiary care and prison, who will be invited to participate.

Photovoice data collection will include four stages. The first will involve consent and train-
ing. The second stage consists of individual meetings where participants verbally reflect on
each photograph using the SHOWED technique, previously used in Photovoice research [25].
The third stage is a group discussion where participants present selected pictures using the
SHOWED technique. The other participants engage in dialogue to share similar or differing
stories of experiences during the photograph presentations and ask each other questions. The
final stage is a stakeholder meeting where health providers will be invited to hear the presenta-
tions. The stakeholders will be encouraged to ask follow-up questions to shed light on imple-
mentation strategies.

We will also conduct qualitative and quantitative research with the available sample of 40
HSAs, including self-completed questionnaires: the Community Attitudes toward Mental Ill-
ness scale, the WHO mhGAP pre- and post-knowledge test, and a confidence in identifying
mental disorders questionnaire which have been used before in Malawi [14, 26]. Both data
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types will support a longitudinal understanding of HSA perceptions of mental health, experi-
ences, and needs as health-workers, and perceived obstacles and enablers to supporting PWLE
of psychosis and their caregivers. In each district, a social science team will conduct focus
groups and in-depth interviews with a smaller sub-sample of 10 HSAs. Respondents will be
purposively sampled, taking account of seniority, gender, and age. These focus groups, inter-
views, and surveys will be repeated each year of the project to understand ongoing experiences
of HSAs, changes in their perspectives, and views on the intervention.

Additional qualitative data will be gathered from up to 28 key informants from the commu-
nity and the health care system to understand diverse views on psychosis detection and man-
agement systems. This will be completed through key informant in-depth interviews and focus
groups with: PWLE; family, and other caregivers; traditional and religious healers; and, HSAs
and healthcare staff.

All the qualitative data will be audio-recorded, transcribed, and translated from Chichewa
(the main language used in Malawi) to English. We will employ a thematic content analysis.
The data analysis will involve several stages, including submersions, coding, and categorising
to develop themes, helping inform the ToC development.

The findings from the mixed-methods approach will raise awareness and motivate change
through the development of a psychosis detection and management system. Co-production
with stakeholders will include collaboratively identifying what real-world impact they want,
charting causal pathways through which change can be achieved in their context using avail-
able resources, and potential areas for psychosocial intervention consistent with cultural
norms. The resulting ToC Roadmap will identify actionable findings relative to implementa-
tion strategies and stakeholder data to understand feasibility. This will inform the draft of a
psychosis detection and management manual in Chichewa, enhanced by the findings of the lit-
erature reviews and recovery narratives from PWLE. We anticipate that those recovery narra-
tives will also be able to be used, subject to informed consent, as a form of social contact with
PWLE to reduce stigma.

WP2—Feasibility testing of the psychosis detection and management
system

A diagnosis of psychosis can help explain unusual experiences and behaviour to those affected
and others, increase tolerance, reduce distress and stressful social obligations, and have func-
tional value towards recovery [27]. This may be especially so if moral or supernatural causal
attributions are prevalent, as in Malawi. However, a diagnosis may also be perceived as a limit-
ing label, devalue pre-existing understandings of the experience, and increase stigmatisation
for the individual and the family. More generally, psychiatric diagnosis can act as a vehicle for
conceptions of self and society that emphasise cultural norms within HICs, and require careful
consideration when used in the majority world [28, 29]—not least given concerns about bio-
medicalisation in global mental health [30]. Work conducted in some LMICs about the impact
of a diagnosis of psychosis suggests that paced, individualised, and collaborative approaches
are most valued [31]. These issues will be discussed with HSAs as part of their training. Our
approach will be to encourage HSAs to take time and seek additional information if required
to detect possible/probable cases.

Activities. WP1 will generate a ToC Roadmap and a draft of a psychosis detection and man-
agement manual. WP2 activities, therefore, focus on: a) translating these into a finalised man-
ual; b) development of feasibility measurement methods; ¢) understanding HSA views of
these; d) supporting HSAs to use the materials and procedures with a group of adults; and e)
reviewing the final prototype manual and procedures.
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Table 2. Feasibility testing of the psychosis detection and management system in WP2.

Research questions Methods Key informants/participants
Community Healthcare
How can the feasibility of the psychosis detection and management ToC workshop 4 (n =10 [EB1] - HSAs
system be measured in context? per district) PHC staff
DMHT staff
Government
representatives
What is the feasibility of the psychosis management and detection system | ToC workshops3and 5 (n=20 | PWLE HSAs
in Salima and Chiradzulu? per district) Family/caregivers PHC staff
Traditional Healers DMHT staff
Religious Healers Government
representatives
Survey methods (n = 40) HSAs
Feasibility testing People with possible psychosis | HSAs (n = 10)
(n=20)

Key: PCHC = Primary Care Health Centre; DMHT = District Mental Health Team

https://doi.org/10.1371/journal.pone.0293370.t002

WP 2 feasibility testing will be done in the sites where WP 1 was completed. This will allow
feasibility testing in locations where community support has already been established. Given
that the draft manual will have implications for both the community and the healthcare sys-
tem, the key informants in this WP are PWLE and their caregivers, traditional and religious
healers, HSAs, and other healthcare staff (see Table 2 below).

The first WP2 ToC workshop (ToC 3 overall) will review our understanding of the ToC
Roadmap, review the draft manual, and consider the implementation strategies that will be
needed to successfully deploy the intervention.

The second WP2 ToC workshop (ToC 4 overall) will include healthcare colleagues only,
considering the healthcare elements of the intervention, to review the implications of the draft
manual for the delivery of current services, and to develop feasibility and fidelity-to-manual
measures. The third and final ToC of WP2 workshop (ToC 5 overall) will consider the final
prototype manual and procedures alongside the feasibility testing data.

Given the HSAs are the group of professionals we are focussed on in this programme, their
views of the draft manual and procedures will be critical. We will qualitatively and quantita-
tively re-survey 40 HSA’s (from those surveyed in WP 1). This is also two-thirds of the cohort
of HSA’s who will be involved in the roll-out of the approach in WP3. This continuity rein-
forces the innovation pathway, by strengthening engagement with this group of professionals
through early sight of draft materials and facilitating co-production via shared perspectives—
thus shaping the final prototype manual and materials.

We will train 10 HSA’s in one of the two districts in WP1, in both the urban and rural setting,
to use the draft manual and procedures to set up the first deployment of the approach. This will
also require the training of Primary Care Health Centre and District Mental Health Team staff in
the psychosis detection and management system, and in particular to support and supervise
HSAs. This approach will then be ‘beta-tested” within the regular working day of HSAs for two
months to test it in practice. Any challenges will be logged in a risk register and solutions found
with the Community Advisory Board. We plan to conduct feasibility testing on 20 people with
possible psychosis, referred to them through the community or from healthcare staff.

WP3—Piloting of the psychosis detection and management system

There is clinical trial evidence to support the efficacy of illness education and support, family
interventions and antipsychotic medication, in acute and established psychosis, in Ethiopia,
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India and other LMICs [32-34]. There is also evidence that informal healthcare providers in
some LMICs can be supported to collaborate with facility-based healthcare workers [35], and
that this can be cost-effective [36]. In Malawi, we will build upon three recent initiatives.
Wright & Chiwandira [37] have shown that it is possible to build capacity for community
mental health care, including psychosis, with a district-wide task-sharing intervention with
HSAs. Kokota et al. [14] demonstrated that materials from the WHO mhGAP—a popular if
not uncontroversial tool for guiding mental health care in low resource settings [38]—can
increase primary healthcare workers” knowledge and confidence in providing care for people
with mental health conditions in Mulanje, southern Malawi. The Malawi Quick Guide to Men-
tal Health (www.smmbhep.org.uk) was published in 2020 to provide practical information for
all healthcare workers in the assessment and management of mental disorders.

Activities. The key activities in WP3 will be to pilot the prototype manual and procedures
of the psychosis detection and management system to N = 268 people to identify an antici-
pated N = 150 who screen positive for psychosis. This will be carried out sequentially, district
by district, in the two districts involved in WPs 1 and 2 (Salima and Chiradzulu) and a third
district (Ntcheu), which is equidistant between the others. The key informants in this WP are
PWLE and their families, formal and informal caregivers, traditional and religious healers,
HSAs, and clinic staff in Primary Health Centre and District Mental Health Teams. A process
of engagement needs to be developed in the new Ntcheu district involved in WP3. This will be
completed through ToC 6 workshop with PWLE and their families, and the other stakeholders
above. Table 3 below gives an overview of WP3 activities.

We will train 20 HSAs in three districts (n = 60) in the prototype psychosis detection and
management system, to (a) screen for psychosis and engage with a management system, (b)
provide community-based brief psychosocial interventions, and (c) use referral routes to con-
sultations with a mental health specialist when the presentation is complex. This will situate
the HSAs explicitly within a healthcare pathway and equip them with the knowledge and skills
to support earlier detection and delivery of elements of care at the village level. We will train
Research Assistants (RAs) to administer the Present State Examination gold-standard diagnos-
tic interview as part of the WHQO’s SCAN (WHO, 1997). This will be used to screen positive
and negative cases (validation study). The RA will facilitate community-based psychosocial
interventions for people who screen positive for psychosis. Inter-rate reliability of diagnosis
and outcome measures at baseline will be established.

Table 3. WP3 piloting of the psychosis detection and management system in 3 districts.

Research questions Methods Key informants/participants
Community Healthcare

What are the contextual adaptations required to implement the psychosis detection ToC workshop 6 (n =20 in Ntcheu) | People with lived HSAs

and management system in Ntcheu? experience PHC staff
Family/caregivers DMHT staff
Traditional Healers Government
Religious Healers Rep

To what extent can HSAs trained in the psychosis and management tool accurately Validation study (n = 268 screened) | People with possible -

detect and refer people with psychosis to further care? psychosis

Can the psychosis detection and management tool be delivered with fidelity by HSAs? | Fidelity assessment (n = 60) - HSAs

How did people with psychosis experience the detection and management process and | Qualitative interviews (n = 20 across | People with psychosis | -

what are the views of their diagnosis three districts)

How did HSAs experience the detection and management process? How have their Qualitative interviews (n = 20 across | - HSAs

views on people with psychosis have changed? Salima and Ntcheu)

What is the impact of the psychosis management and detection tool on service Review of district health data - -

utilisation?

https://doi.org/10.1371/journal.pone.0293370.t003
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Validation study. A power calculation, using Python, identified that we will need to
screen 268 people with ‘possible’ psychosis to identify 162 ‘true positives’ to have at least 80%
power (alpha 0.05) to detect a change percent value of specificity of the diagnostic tool from
80% to 90%. Initial case-finding of people with ‘possible’ psychosis will result from awareness-
raising in the community and from training HSAs. People with possible psychosis will then be
assessed by HSAs using the screening tool. All people who are considered to have psychosis
based on the screening assessment (‘probable’ psychosis) and a random sample of screen nega-
tives will undergo the gold standard diagnostic assessment administered by the RAs. The RAs
will be masked to the outcome of the screening test. The gold standard diagnosis will include
any diagnosis within the ‘schizophrenia or other primary psychotic disorders’ section of ICD-
11, and affective psychosis, but will exclude organic or substance-induced psychoses. We will
investigate sensitivity, specificity, positive and negative predictive values. The key concerns are
to minimise false positives of a definitive psychosis diagnosis and to detect those with ongoing
(not brief) psychosis that would benefit from an intervention that can be provided. We will use
multivariate analyses to investigate possible predictors of inaccurate diagnosis (e.g. gender,
educational level, age) to inform further implementation.

Evaluating impact on service utilisation. We will conduct an interrupted time series
study to evaluate the impact of the detection component (case-finding, diagnosis, referral, and
engagement) of the psychosis detection and management system on service utilisation. Follow-
ing the HSA screening assessment, people with probable psychosis will be referred to the
appropriate facility in the care pathway, depending on severity. We will establish a simple,
paper-based, case registration system in all the potential referral facilities, including private
sector facilities, at least three months prior to initiating case-finding in that district. This will
create sufficient baseline data time points in the pre-intervention period to allow us to assess
levels of service utilisation for people with psychosis (new and existing) prior to the interven-
tion and during the implementation of the detection system. This method has been used previ-
ously in Malawi to investigate the impact of an intervention on general mental health contacts
with facilities [14]. We will use segmented linear regression using aggregated monthly utilisa-
tion data to assess whether the detection system leads to a significant increase in utilisation of
each type of service beyond pre-intervention trends [39].

Deployment of the prototype manual and procedures. The HSAs will deliver the agreed
protocol. We will conduct in-depth interviews with 20 people diagnosed with psychosis to
understand their experience of the process and their perspectives on the diagnosis. We will
also repeat the baseline survey (done in WP1 and 2) alongside in-depth interviews and focus
groups with the HSAs who have been through the training and deployment to understand
their views of the process and psychosis.

Fidelity and feasibility. The fidelity and feasibility approaches and measures will be devel-
oped from ToC 1 & 2 roadmaps and formally considered in a structured way in ToC workshop
4 and 6. However, it is anticipated that the indicators identified in Table 4 below will form part
of the feasibility testing structure. Both qualitative and quantitative measures will be taken to
establish fidelity to the programme procedures. HSAs will be purposively selected across a
range of levels of engagement with the detection intervention, gender, and years of experience.

WP4—Evaluation of the psychosis detection and management system

Given the ethical issues associated with randomised controlled trials in this context, in particu-
lar that a control group would equate to no care for some or even most people [40], we have
opted for a sequential implementation (WP1, 2 & 3) and a quasi-experimental statistical evalu-
ation of outcome (WP4). Intervention cohort studies without a control group have been
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Table 4. WP3 anticipated feasibility testing structure.

Programme Procedures Quantitative Qualitative

Numbers screened, eligible, consented, Research log

completed screening/diagnostic assessment

Number who lack capacity Research log

Refusal rate Research log

Acceptability of procedure In-depth interviews with
subsample of 20 HSAs

The number who were diagnosed with psychosis Research log

Experience of process In-depth interviews with a
subsample of HSAs and 10
PWLE

The burden of assessment procedures Duration of assessment

Health Surveillance Assistants: changes in their Repeat baseline survey

views about psychosis detection and

management

Health Surveillance Assistants’ views about Enhanced survey with

processes and tools screening/diagnosis questions

https://doi.org/10.1371/journal.pone.0293370.t1004

shown to be beneficial when creating a control group is unethical [41]. This also has the practi-
cal advantage of allowing us to support strengthening primary care and the management by
District Mental Health Teams of people with psychosis as we identify them in each district. It
also allows for iterative improvement of the intervention, replicating what happens in routine
settings. To address ‘maturation’ effects (e.g., change in staff performance due to the evolution
of clinical skills) and Hawthorne effects, we will employ a 12-month intervention and observa-
tion period. We will keep a log of any time-related changes in service delivery and integration
into primary care during the process. This will allow us to closely monitor any secular trends,
such as changes in local healthcare provision or MoH policies, that might impact upon delivery
of intervention or outcomes. In addition, we will continue qualitative and quantitative data
collection with the HSAs surveyed throughout to give us insight into potential mechanisms.

Activities. Intervention cohort study without controls / pre-post sequential group design.
The analysis of individual outcomes will use appropriate descriptive statistics to present the
outcome in each district as well as the overall statistic for all three districts. The outcome data
will be stratified by health equity indicators (sex, age category, urban/rural residence) and by
drop outs and loss to follow up. A sample size of 150 will be sufficient to detect a pre-post
improvement of 20% overall (across the four sub-scales) of the WHOQoL primary outcome
measure with a power of 90% (alpha = 0.05). The data will have a three-level structure with
repeated outcomes measures collected with individuals clustered within three separate assess-
ment centres. It is reasonable to assume that different data from people with psychosis in the
same centres will be correlated and measurements on the same person even more highly corre-
lated. To handle this data structure we will use Mixed Models (including fixed effects and ran-
dom latent effects) using the appropriate model for the distribution of outcome. For the
continuous scaled primary outcome WHOQoL, a linear mixed effect model will model change
before and after intervention to estimate mean difference as well as the moderating effects of
key health inequity measures (gender, urban/rural residence, socio-economic status) and pro-
cess indicators (e.g. engagement with facility-based and community-based interventions).

The final selection of outcome measures for the evaluation will be informed by PWLE of
psychosis and other stakeholders, and Theory of Change roadmaps (ToC 1; ToC 2; ToC 3;
ToC5) inclusive of agreed indicators of success. Quality of life is a valued outcome for both
psychosocial interventions and antipsychotic medication, and is therefore the current
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Table 5. WP4 anticipated outcome measures.

Focus Measure used to capture focus Baseline (WP3) 6 months (WP4) 12 months (WP4)
Primary outcome PWLE

Quality of life WHOQoL X X X
Health Economics

Disability DALYS (symptom data) X X X
Quality of life WHOQoL X X X
Secondary outcome

Duration of untreated psychosis DUP X X X
Symptom Severity Positive and Negative Syndrome Scale (PANSS) X X

Family Burden Family Burden Interview Schedule (FBIS) X X

Health and disability WHO Disability Assessment Schedule (WHODAS) X X

https://doi.org/10.1371/journal.pone.0293370.t005

proposed primary outcome measure. The range of potential measures are indicated in Table 5
below with outcome measures carried out at baseline (WP3) and at 6 and 12 months (WP 4).
This allows for the incorporation of other measures prioritised by PWLE and other stakehold-
ers, such as food insecurity [42], and will give enough time for participants to engage with the
innovation to investigate feasibility, fidelity, cost-effectiveness and outcomes.

Economic analysis. The economic analysis, which will take a societal perspective, will
establish: (1) the cost of the intervention, which will include the cost of the HSA training in,
and implementation of, case detection and management; (2) the impact of the intervention on
service-related and wider societal costs (cost consequences); (3) the cost-effectiveness of the
intervention. For the costing of the intervention, the full costs will be calculated in the three
districts, covering capital elements, staff time, consumables, and all other running costs. For
establishing cost consequences, we will include costs associated with health and any other ser-
vices (informed by WP3), out-of-pocket payments by individuals and families, productivity
losses by individuals and families from disrupted employment, and the estimated value of
unpaid support. For establishing cost-effectiveness, we will compare the cost of the interven-
tion and associated cost consequences against the outcomes. The outcomes to be used in the
economic analysis will depend in part on activities in other WPs but will include change in
Disability Adjusted Life Years (DALYs) based on the Global Burden of Disease calculator to
allow comparison with other cost-effectiveness studies. Whilst the main analysis will be from a
societal perspective, in a secondary analysis we will look at cost-effectiveness from a health sys-
tem perspective.

For establishing costs and consequences, data will be obtained at each of the data-collection
points by asking patients (retrospectively) about service contacts, employment status, support
from family and caregivers, and relevant personal expenditures (e.g. payments for services).
We will compare these patient-reported service use patterns with data on impacts on service
utilisation obtained from services themselves in WP3 to establish best possible estimates. Unit
costs will be assigned to service utilisation data. These unit costs attached to service utilisation
data will be drawn from extant sources and relevant previous research in Malawi, but it is likely
that we will need to calculate most unit costs anew (for example, based on budget and salary
information). In addition, we will use observations and questionnaires to establish the time
that HSAs spend on the training and delivery of the intervention, and gather administrative
data if needed. Lost productivity will be valued using data on employment disruption, earnings
and care-giving or other household/community activities, applying human capital and oppor-
tunity costing approaches as appropriate; carer inputs will be valued on opportunity cost prin-
ciples (including lost earnings).
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To analyse the cost-effectiveness of the intervention, we will first calculate how costs change
between baseline and follow-up: to show the resource consequences of the intervention across
different budgets/sectors (healthcare, employment, individual households), and so inform
judgements about future affordability. Cost-effectiveness analyses in this pre-post sequential
group design will bring together the estimated costs and, in turn, data on the primary outcome
(WHOQoL) and DALYs calculated from disability weights from the GBD/GHDx tool (http://
ghdx.healthdata.org/gbd-results-tool). Incremental cost-effectiveness ratios will be computed
under the assumption that baseline scores continue unchanged to follow-up, and that costs
remain unchanged too. We will plot cost-effectiveness acceptability curves generated from
bootstrap analyses. Discounting will not be needed as the evaluation does not extend beyond
one year. Comparisons can be made with cost per DALY averted thresholds from [43] and
other sources [44].

We will additionally conduct cost-consequences analysis, setting out changes in costs (total
and component) alongside changes in all outcome measures. This more descriptive approach
can be helpful to policy-makers when considering complex interventions of the kind devel-
oped in this programme. Sensitivity analyses will explore the impact of varying assumptions
about key cost calculations (service unit costs, carer time, lost productivity), disability weights,
extrapolation of baseline outcome scores and costs as the counterfactual.

Data management. The identifiable paper records (i.e. consent forms) will be kept in a
locked cabinet, in a locked room, at KUHeS in Blantyre for the duration of the research project
(5 years). Only the research team will have access to these. Consent from the participants will
be sought for this.

All interviews will be audio-recorded, transcribed, and translated. The data will be obtained
using a standard digital recorder, kept on researchers’ persons at all times thereafter, and then
securely uploaded to a password-protected KUHeS university server space. Once audio
recordings have been transcribed, the original audio recordings will be destroyed.

Qualitative and quantitative data from the study will be de-identified by a unique study
number. That data will need to be shared between where it is stored at KUHES and researchers
at the University of Edinburgh. It will, however, only be sent in an encrypted form via a secure
university file-sharing platform, and with participant consent.

Qualitative outputs will require direct quotations from participants. These will be de-identi-
fied, and publication will be explicitly consented. Photovoice uses visual aids, as photographs,
to communicate people’s perspectives—here, of psychosis. Subject to informed consent, some
of these (and people’s narratives of psychosis) could be published, anonymously, within aca-
demic outputs and for purposes of public engagement (e.g., on any project website).

De-identified data will be kept for a period of 5 years after the study has ended and will be
securely archived (again, subject to consent) on the University of Edinburgh’s DataShare plat-
form for future research studies. Future research may be done by the current research team or
by other research teams working in other countries. Only participant de-identified records,
which do not have identifiable information, will be stored and shared with other research
teams.

Ethical considerations

The study will be conducted in accordance with the principles of the International Conference
on Harmonisation Tripartite Guideline for Good Clinical Practice in addition to the principles
of the ethics committees who have reviewed and approved this study. Approval was granted by
the Edinburgh Medical School Research Ethics Committee (reference 22-EMREC-044) in
November 2022, and by the Malawi College of Medicine Research and Ethics Committee
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(COMREC reference P.03/23/4034) in May 2023. Recruitment and Safeguarding Standard
Operating Procedures (SOPs) have been developed from those used in other psychosis studies
in LMICs.

Consent will be gained from each participant by a member of the research team and
recorded on a consent form. If the person is not literate, a thumbprint will be obtained instead
of a signature. In addition, an independent witness who is literate will sign to confirm that the
information was read out as per the information sheet. Potential participants will be fully
informed about the assessments in both the Participant Information Sheet and through discus-
sions with the research team. It will be made clear that participation, or not, will not in itself
lead to treatment, or not. Some participants may be patients of the three consultant psychia-
trists in the research team, but they will not be involved in the decision to consent or not.
Some people with psychosis may lack capacity to consent but they will be included if they
express a clear willingness to participate and a carer gives permission, as they are representa-
tive of those who could receive the intervention if it works and the Malawi MoH implement it.
If they regain capacity, they will only continue in the study if they give informed consent.

There is a risk that some participants could become distressed discussing their personal
experiences and the potentially upsetting topics of psychosis, childhood maltreatment, and
intimate partner violence. These risks will be minimised by recruiting experienced staff to ask
such questions and telling people they do not have to discuss them if they do not want to and/
or can stop at any time.

There is also a risk that people who screen positive for ‘possible psychosis’ and interview as
‘probable psychosis’ regard themselves as definitely diagnosed before a formal diagnostic inter-
view has been done by the RAs. We will minimise this risk by clear written communication
with terminology and content agreed with our Lived Experience Advisory Panels (LEAPs).
There is also a concern that some people in those groups could benefit from intervention that
is not available to them. Our LEAPs will input into development and implementation of the
interventions in each district, and knowledge of what support is available in the community.
Tailored information for possible / probable / confirmed psychosis will be available at a
minimum.

Status
The PROMISE study has been funded by Wellcome for 5 years, from 2022-27.

Discussion
Strengths and limitations

PROMISE is an innovative implementation science project designed to improve psychosis ser-
vices and outcomes, and if so to understand how that was achieved. Of particular note are the
principles of how we will engage with PWLE through the process, including partnership in co-
design, and building networks and capacity. The psychosis awareness, diagnostic, and thera-
peutic materials that we develop could contribute to facilitating a contextualized roll-out of
similar models of care in other LMICs in (sub-Saharan) Africa and beyond.

From the perspectives of guideline bodies that prefer efficacy to be evidenced through ran-
domised controlled trials, the fact that we do not use this approach will be judged as the pri-
mary limitation of the work proposed. As discussed in WP4 (above), however, this would
arguably be unethical where those in the control arm received no treatment at all. Our quasi-
experimental sequential implementation design will allow for iteratively strengthening services
and improving the intervention in each district.
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There could also be tensions between an agreed research plan between ourselves and our
funder, and what PWLE and others in Malawi may actually want-not least in having a speci-
fied primary outcome, to allow a power calculation, which may not be what those in Malawi
value most. We acknowledge this in our ‘anticipated’ feasibility testing structure and outcome
measures (see Tables 4 and 5), which are at the very least open to additions. It will be impor-
tant for us to monitor and work with any tensions that arise through: regular, open, and frank
engagement between researchers and other stakeholders; adjusting our workplan where feasi-
ble and if appropriate in response to external engagement; working to ensure an alignment in
expectations between different stakeholders; and acting as a conduit for the communication of
any concerns by PWLE to our funder and to healthcare providers.

Dissemination plans

We will build community capacity and sustainability by increasing the awareness of psychosis.
We will develop knowledge exchange materials specifically for the HSA training initiative.
Community leaders and PWLE will be stakeholders from the start and will shape impact activ-
ity to promote our approaches, including action-orientated practical steps to encourage other
community leaders to integrate our findings into their communities. The materials we use will
be made relevant to government, commissioners, managers and practitioners by customising
messages. This will result in a range of outputs which will be ‘refreshed” throughout and after
the funding period.

All materials developed will be free at the point of access hosted on the PROMISE website,
and advertised through collaborators’ networks. This psychosis detection and management
approach will be developed to be sustained and expanded over the longer term following the
project. The research team is in close collaboration with the Ministry of Health, and opportu-
nities will be sought to harmonise activities to secure governmental support. If we provide evi-
dence of cost-effectiveness they will have a strong case to advocate the Malawi government
support roll-out.

Risk-reducing steps

Arguably the greatest threat to the project would be a failure to engage with PWLE and HSAs
but we have successfully recruited and secured input from PWLE before in Malawi, our
LEAPs provide ongoing relationships with many PWLE, and Kokota has previously worked
closely with HSAs [14]. WP1 focusses on stakeholder engagement with resources for different
approaches that may suit different people and backgrounds. In acknowledgement of the
expanded HSA role and research administration, the grant will fund the HSA’s time and
expenses; but, in the interests of long-term sustainability we will not pay them to participate in
PROMISE or for assessments. Some HSAs are likely to be naturally interested and enthusiastic,
and could become champions for this study and the future.
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